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[nil «iT3i*tt i: RfS)t«ffia*xtts»*tfs 

1 Zii\ 0. 1~2. 5 a t % (atomic weight %) <D 
& RtfO. 3-3. 0 a t %©ft£i$linLfcffl£&»c 



1 

mm i ] mifmmmmmmmt 
igtcfc^T, m^mwumMtfo. 1-2. 5 a t % 

(D£lkUO. 3-3. 0 a t %<Dm%MUircm£&C 

«t offM^fu mitmmmwmmmmtgkmmc 
mass 2 3 mimmwmmmcDMmtfs 0-2 0 0 

g#4 0~l OOnmO^artlcSSII^lMlieicO^ 
mm 3 ] miE^2i«^110l)P^ 5 ~ 2 5 n m 

mmmmBtmm<omm^^t^nm 1 leu 

[i**«4] ffiEi**tt8»lRtfll{kto£i8E«l*S 
«l©£f*eL<li-ffl$*\ ®Sf*2. l,fc!>**Mi 

HAtf , Hfk-fe y $ l £ Kftf - * >© $ s v ^T"nfr-fi 

g L < (iPifi «fc 0 »f 3 X 

[0 00 1] 

Ht*. 

[0002] 

[$*©Sffi] 77X^y*7^;l/Lftif©g 

sit, w*^*aat*«ajg«oaw»«ii*«» 

^■jB*»61»A*T**Aa*«S4ifk:i2:<«ffl« 
[0 0 0 3] jg^fflt^nfcxw X^Wg 

■©aKWHisau si 2tc^-r<fc^t. #?*sfi3 

Oiu c©jtf7*Sfi3 0±©H*aHftfc»tt5ft, H 

-7-<;l/*f 3 1 ±E#7*Sfi3 0±©BBJRi:iI 
*fc©IHJ (HSR!!) ©flJffifcRtt&ti, c©gpftfre>© 

«ai*K±r*a}iai3 2i:, ±e#7-7^i/*i 
3 1 ±<o£Mizm}Wcmmm3 3 cosi 50 
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2 

1 3 3 ±ic v * y > yic «t 0 ttn? pftfetDmm 
oaw««3 4i:, c©anB«i3 4±Kiac«*nfcE 

[0004] <:©ara«ff3 4i:bTtt, *©K^3S« 

TO»«^j£<fiJffl«tlT*0x *©Jfci8SiH:fc<fc* 
2. 4 x 1 0" Q • cmT\ &WWi&t LTl£ilffl£ 
n§ 2 4 0 nm©^Jf©^ ^©ffi^ffinfilti, fc<fc 
* 1 0Q (Xtt 1 OQ/Ck □ ; 7,*73-7t%t%) T* 

$»§o $fc, cottfcfcWMMW*. »fkgicK{k7 
yf-*>*^LT««*tlS*II (*■*«) , ass^ 
»4BKka«Mi:8fk7;b5-^A*aiDbT«!i«*ns» 
IftHtffclSftT^Stf, cne>tt^-fnt±Ei TO 

&LtVftl\ 

[0 0 0 5] 1 9 8 2^, 0 #T'P»1<I 2 fl/cH 7 

[H I C VMfcfel^T, fftHSSiHi: LTfgiH©HRS 

tc i Toswixawk-f (i o»K) 

c©3i«ii©^!fsiit±*«fc^ 5 nsa©ia 

l- *® fcfiftffi* * L T 43 0 > *©*l *flttt*£fr L T 
[0 0 0 6] 

£ # o xmmwm®> * * - >©®$fk# g# s nr « 

•3, Willf 1 0 0/jmHlg©t: o -yf T'±ES^«ffi©«6 
?n§^ (COG) (cfel^TW:, E«©5I*IhIL*^ 

fit) ^s*$nrv^, 

[0 0 0 7] *©-^Ta^Bffi©*S<kt.#l!> 
?>tlTt5 0> C©<fc9ft*lBffi{ktot^T, iiiL/c 

«fc o m&^-yvmmmzftM u ifrtm$kiz 

+^ft|gi)*E^EninT-t 5«t 9 fc-r Sfc»k:t4, ±E 

*p^.t, s t N?s B s B ^^fijffl Lfc*«v h vtmm 
^©sr B ^^i^fc^T, 1 6Ciiuu±©$ieHS^ 

[0 0 0 8] LfrLfttfP), S7@I CVMlCfc^Tig 
3g*tl/£±E3l«lii©2^*»t!:*^Tt, i«^5n 

Sfi©ffi«fi*tfii^»&n*k:ar-r, +»4iwtttf 



(3) 

3 

2% I 6-1 8 nmgJfKJ? < 1 5 C £{C J: 9 , ^©S 
«jgtfi<il£l<j 3 QfcffTF£-tt3£ 2: ti rT«6t?* o T t > 
"HittWIiW «#Kttfi6 1 0 nmgjt©l&l{i0 

MP) tf7 5%8fi*TfiTu mmmmt 

[0 0 0 9] ±E3l«Jfi©aW«aK*V^T 
L\ W*tf $ B B B ^gl<Dil0M»ciIffl Uft* 

[ooio] ifc> ifi£, flBfc«*/B^4v\ a&swi 

llfcGHIftfi (If TNI, STN§y, ECBSL OC 

[ooii] toxT, ffiH-tert/rtK, #©ES*ffii:S* 
[0 0 12] *»W#6ti, RJ8tSHff©«(S:±#H:Mo 20 

[0 0 1 3] i^u asw«±fcai«»fk«ioSHi% 
<«fcLTL*oisiffl^*ofto mmmiz^ 30 

Tt, ±3£Lfc 3 l*ifi©j»HWI Bffitt^ 

[0 0 14] c©*$fclBIHj£fc:*iLT4 
Sftfcfe©-?&oT, ^OgBgfc-TSfcCSli, JUT 

&{ktf & < B&ajtttfcfcnfcaaiXttEtfSS©** 

[00 15] 

immmzfctb<D^®i mmmtt® 40 

&9, ?<Dloii, £$fflt©£lc'>l©&£&$Ml 
U «©tttf*tt*ScfcT'i&!K t>3i^M\ Sffitt 

[0016] m^t-mommu^ma, m 
mnmmfto. 1-2. 5at%oMtfo. 3-50 



9-3 0 5 1 2 6 
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3. 0 a t %0$*&iOlfcffi£&K«fc»)fBl3teft. it 

5 c £ *ft It i: T 5 S*8llfl§*«SfiT-fc § = 
[0 0 17] SfcM$82lcft38l£& ±12893©$ 

#50-2 0 0nm©E88l*lK&t>, floHfk^^ 
!l©lJStf 4 0 - 1 0 0 n mOlEHrtfCfeS* 

[0018] sfcn*«3tc^55t^i, ±.m%m<o% 

*«WB««»fifc*^T, itiM£iPlif§!i©i)P 
5-2 5 nmOlEHrttSoT, tuiE#*1488H*' t 

[0019] 3&R$9U fcftSKftU:, ±iE?§BJ?©« 

mmmmmm^m l < a-aw , H#r4* 2 . 
[0020] zt:m%m5izmmm. Ltmmm 

[0 0 2 1] ifcll^6tc^5^«> ±ISM^O* 
[0 0 2 2] 

[^B^cOHlO^il] *fg^O»*]S 1 

[0023] *f6«oai*fl 1 \zmmi*> m±t 

IIII^O. 1-2. 5 a t % (WT atomic 
weightl feyh^a t%*ttt«) 

W^RtfO. 3-3. 0 a t %(Dm%muLfcMsmc 
<fc *)*J«Sn, Sfkii^^H^jS*iill^^ B B B H^Stc 

«k 5jgj««ftTi>**^iiii«f»fi'e**. 
[0024] ±iesfi±fc*iits±fefBiS3i*»^i'\ 

n»g14<0r&l±li:^tT^ 0. 1 a t %<D'>l^JiP^ 

[0 0 2 5] ML, &©jSan**l t *<ftSi:»«ifcL 
T<DfiJnfiitf±*U fl^2. 5 a t %W±k1" 

[0026] ig^#«iiMl^©^©jiiDii> ±ELfc 



(4) 
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XtiAg-Au (&) <D2 7tJR?M\ 

*«i^aa*4£fc£»ff4i;s^ff, n (cu) 

[0 0 2 7] RftWttt, «^#*»Blia)«l^oii 
\137>h% Wi / s 7 * y 7 y F lc £ < 5 
SI 4 7 0 nmWifitJtRiRtf^UT, SESffii: 

[0 0 2 8] H5fcL 8£*S?SIIlff0. 1~2. 5 
a t %©£fttf 0 a t %~3. Oat %©^£j&!jQLfc 

3lttl03^d:«^ttlffl«SSfi (3 

: &8 5nmO|^) ©##3®$**?" ? 
7 7T*<69v ^"7 70(J:Si|O a t %^D©*f3\ 7"? 7 

Oitmo. 3 a t %j&ta©«£\ fviQnm 1 . 0 a 
t %gsjjn©l§3\ ?7 7©(iSi3. 0at%Ssin©«£ 20 

H5fc3?tJ:?fc* 0. 3%gJlfr?>&4K&i&MijT? 

oisfctfs^u jsfcHii©8iB$©£5&#*±i*s 

[0 0 2 9] S3& tglcttLT&H© (£±H?£?& 

g L < ttE»*fcSfcW£4* 5 «k 5 left £ fc, 
Sinl^<4Si:, WSl©£ftffitf±l?-t£{iip]tf 

[0 0 3 0] SH*tf, ±E^&*tt?f§li©!J#£ 1 0 30 
- 1 InmtU fiO«Offiin»*3 a t %W±t Lfc 
Jg£fc (i , EftfgJnfgii 5 Q *iffl A * J: 3 1 * «. 

[0 03 1] ±IE^fttl^lB^l^l^^B B HSfl:-r 

&©ffl8ttfc<fcoTgfcStf-lKM£2 0%W±) il£ 

[0032] -kie&i&fk^Lm am* 40 
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[0 0 3 3] 5l}tll©fflii£Bu}ii: LT, #7 

C0Vit(f flW 1 Onnu B8t*2. 3, fiDtSfiJCt 

t. S$Wt*BtJl5 0 nm~2 0 0 nmt IMtft* 
S^mffill «?J^tflJ?4 0nm) fc*Kg*«JBL 
fcEff 3!©^«Sgl£© ->5aU->3 > fcff o /io 
[0 0 3 4] ^LT, ±ISgWSO^S«ffiSfiO»* 
WH05W*0'>5a U-^>3 1 1 

fo y57Ott«3R««»ilOil)P5 0nm, ^77® 

§!©§tl? lOOnm, 7©li«£»ft»J!©&JP 2 

ft©$i2§ft(e^fiT3TO <Dmm* 1. st Lfc. 

[0 0 3 5] *»WO»*«2K«*«W«:, * 

JtOJBJIK: Ufc**-3TWTt»«IKI!MB'r«. 

[0 0 3 6] l*j£Jg 2 ±E»*^ 1 Oft 

^©^gSffiSSgtRtcfc^T, MffifS£#t»l§tl 
©jfjftf 5 0 ~ 2 0 0 n m©fSHfi&Cfe D . flOl£{k$l 
^S%9iMilOl9tf4 0-10 0 nmQEHrtlc 

[0 0 3 7] EP^, Ht$g2K:ftS£l!i;& SStHH/T 
*«gffi©ffl&*lffiif i: LT, LTO«^W« 
l*l!©JIJPtf 5 0 n m~ 2 0 0 n m©§gffl(c£ 9 , fl 
•3lft{ktij^aiW*«»lilO»JP*M 0 nm- 1 0 0 n 

[o o 3 8] ii 1 mmmmmmmmv&m 

Jptf 5 0 n mfciS* £ EW* 8 0 %fu&©5f^t: 
lifcftO, 2 0 0 nmT*ttKWJttMBftl/C, ftigii^ 

[0 0 3 9] B8KCfH9(C. KjfStSKfctt*** 

mmmmmommtmmtmmz-o^T, *© 

tc, ^^Ig^jSSPIll (AgAuCu) i:Sfk«a^» 
VffMl (I CTTO) KO^T, *©3t*J£tt (S»f 

[0 0 4 0] 
[Hi] 
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AgAuCu 


1 CTTO 


&R (nm) 


mm 


mmm 


mm 


msm 


4 0 0 


0. 17 3 0 


1. 9 5 0 0 


2 . 4 9 8 6', 


0. 0 4 4 4 


4 1 0 


0. 17 2 9 


2. 0 7 14 


2. 4 7 3 6 1 


0. 0 3 4 7 


4 2 0 


0. 16 6 6 


2. 18 2 0 


2. 4 5 10 


0. 0 2 7 5 


4.3 0 


0. 15 9 4 


2. 2 8 3 5 


2. 4 3 0 4 


0. 0 2 2 0 


4 4 0 


0. 15 7 5 


2. 3 7 5 0 


2. 4 116 


0. 0 17 8 


4 5 0 


0. 15 10 


2. 4 7 15 


2. 3944|0. 0145 


4 6 0 


0. 14 3 4 


2. 5 6 7 4 


2. 3787! 0. 0120 


4 7 0 


0. 13 6 5 


2. 6 5 8 8 


2. 3 6 4 3 


0. 0 0 9 9 


4 8 0 


0. 13 16 


2. 7 4 6 7 


2. 3 5 10 


0. 0 0 8 3 


4 9 0 


0. 13 0 6 


2. 8 3 13 


2. 3 3 8 7 


0. 0 0 7 0 


5 0 0 


0. 13 0 0 


2. 9 18 6 


2. 3 2 7 4 


0. 0 0 5 9 


5 1 0 


0. 12 9 9 


3. 0 10 7 


2. 3 16 9 


0. 0 0 5 1 


5 2 0 


0. 12 9 8 


3. 0 9 7 9 


2. 3 0 7 2 


0. 0 0 4 4 


5 3 0 


0. 12 9 3 


3. 17 8 4 


2. 2 9 8 1 


0. 0 0 3 8 


5 4 0 


0. 12 8 6 


3. 2 5 7 6 


2. 2 8 9 7 


0. 0 0 3 3 


5 5 0 


0. 12 4 8 


3. 3 4 0 4 


2. 2 8 18 


0. 0 0 2 9 


5 6 0 


0. 12 12 


3. 4 2 13 


2. 2 7 4 5 


0. 0 0 2 5 


5 7 0 


0. 12 0 2 


3. 5 0 13 


2. 2 6 7 6 


0. 0 0 2 2 


5 8 0 


0. 12 0 6 


3. 5 8 0 0 


2. 2 6 12 


0. 0 0 2 0 


5 9 0 


0. 12 10 


3. 6 5 7 0 


2. 2 5 5 1 ! 0. 0 0 17 


6 0 0 


0. 12 4 3 


3. 7 3 3 0 


2. 2 4 9 5 


0. 0 0 16 


6 1 0 


0. 12 7 7 


3. 8 0 7 6 


2. 2 4 4 1 


0. 0 0 14 


6 2 0 


0. 13 10 


3. 8 8 0 9 


2. 2 3 9 1 


0. 0 0 13 


6 3 0 


0. 13 3 8 


3. 9 6 5 4 


2. 2 3 4 4 


0. 0 0 11 


6 4 0 


0. 13 6 6 


4. 0 4 8 1 


2. 2 2 9 9 


0. 0 0 10 


6 5 0 


0. 13 9 3 


4. 12 9 2 


2. 2 2 5 6 


0. 0 0 0 9 


6 6 0 


0. 14 0 0 


4. 2 10 9 


2. 2 2 16 


0. 0 0 0 8 


6 7 0 


0. 13 9 9 


4. 2 9 18 


2. 2 17 8 


0. 0 0 0 8 


6 8 0 


0. 13 9 9 


4. 3 7 13 


2. 2 14 2 


0. 0 0 0 7 


6 S 0 


0. 14 0 2 


4. 4 4 9 2 


2. 2 10 8 


0. 0 0 0 6 


7 0 0 


0. 14 2 3 


4. 5 2 5 0 


2. 2 0 7 6 


0. 0 0 0 6 



[oo4i] iMmmmmmmmmmtf 3 o 

nmWT&tf 1 1 0 nmW±T, 4 3 5 nm (Wfe©± 
©KlttW*?)7 0%i:{6< &£> CtimZtvZV 

[0042] tit. ®itmmwmmmm<Dmmt)\ 

4 0nm~l 0 0nm©iBHT*ti&iff&/5&$£&Oi: 

[0043] *mmn$mfcm%®tt, n 

[004 4] 11*31 3 fC&SfSEtt, ±EW*« 1 K.% 40 
Hi OlJftf 5 ~ 2 5 nmQfEBfliC&oT, fijIg^S 

[0 0 4 5] Hi Olc, jgjgg/«i0fflifr&8MIi:L 

«1£®8f ■ CfiRJ * (fll? 3 5 n m , ESr* 2 . 2 ) 
SKftfffMll 5 nm~2 5 nmt &{t$!&j§ 
(0RtflIIP4 Onm) t«IILfc 



ra, ^7 7©tt«IR#«SMIlOllWl 7. 5nm, 7 
77®ttffl56#*»lii!0KJP2O. Onm, ^77© 
tt«3M»*»fl!il01liP2 2. 5 nm, ®ti£g£g*S 
H101JP2 5. Onm0*£?69, SJ£«MW:X7 
- (250 £ LTBUt^ 1 i: Lfc D 
[0 0 4 6] 8K««fflilOllJ*^2 5 nm<0it«M 

r\ 3mmm<omw&<Dmmmmit> mat*** 
[0047] tit. mmmmmmt, mmsnmm 

c:tfH»e:*0, Sfc> IIP 5 n mULTQWMWHDW* 
[0 0 4 8] *P^.Ts aiSSOSS«ffi»lfi*ll5«i: L 



(6) 



[0049] nit, mmmmmM<Dmmmzn 

[0050] fcCi^ifi*, STN-*>ECB&£W? 
h U ^^©^tV x7W^*gH©8tfBii#li 
*L<, CRT^S©^-*-i:UTA7-STN^S 

ioov, i i ovfc^fctt»«*l:©i8«tf3I io 
c5LfcCfcfr&lWIS©'W*5-f h©tt 

[005 1] C©!i£>£^?-ffl&©#l$vHJ7 
ffig©<gTtfi5fcA/£*R<43ft*i>> f^x^WtL 20 

[00 5 2] *JSfi©M#84 $ 
$©J» Lfctf?T«TfcS¥8lfcBlE**. 
[0 0 5 3] H*S4»c^5^li. ±!21fM 3 

[0 0 5 4] *£iE#5tt» *&fc:ttl**fitefcfcc 
a, iie©.*^ ^fb^^#«jfin-M)T^ 30 

2. lJ;»)**V^tt*ffl^fc3l*l©*Wi©* 

[0055] ^lt, mmoM^mm 
Tmx-hftimimc wfet % t ©?« ^si^ 

t48Htfrafi#®?iiJi©£^ s l < (i c n 5 ©- 

[0 0 5 6] ^MJrW^fflV^T©^lJi$©7-yy 
ii, 17- (£f0 «t 0 t,®Jff$©fci^ifoPa# *4 Gi# 40 
©«g©Sfif$l± 1 . 5-1. 6Sfi) ^ t>7-74 

t&T§mi©$B B B ll^g£fl^i:kft3 
I«j|©j|SIi©li^H:PlT'*5. 
[ 0 0 5 7 ] ffij A tf #7 7l£©HS±lc JFM£ ttfc 3 1 
^ii©2iSS©a/Tx«@©fril^x7- (£50 
i^Oi/$aU->3 >^*%H 6 © B ft-e^t *V 1 
ii$Tlie-^T9 6%lg, JEW* R 14 1 %fcifi^i: 

LTOfi»ftlS*3WI6n5. 50 
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[0 0 5 8] CC T«:*filll©aWBKt«!*lllc«fe*a 
tl©HJ?£4 0 nm, IB^^tS^m^l (A g» 

9«ffRl (aESfMMMD ©IE* 4 4 nmtl 
ft. ^LT, *n6aflS»tftWi©JB#r** 1 TOt 
I$I?|W1C2. O^LTWHiLfto 

[0059] u>>u 3mn&<D±.imwn.®±.£#v 
^5 K©KftH*4 onmtiu cnKStssii© 

JBSf ** 1 . 5fcUT»ttjr*i:, B6©A«n»w*J; 
9K8jS$Tl±£-2tf 9 0%UTfcffiTU EW* R 
lift&l5 5 OnmltifiTfeJ:* 1 0%£T±ff LT, 

aiss©a^sffiSffi mmnm) t ixvvtm&T 

[0 0 6 0] #f£B#f£Wu £©C<kfr£ 3lli)l©il 
«i:jB(il3bW5«T*©fH(%, ffi3Si»*»IIl**© 

x.T (JBff**$?l«i:ra«FfclllJPt)iiBtT) lift 
LTfTofto 

[0061] ^©^a*0 6tc^-fc c©n^e>. iiE 

SKttt*ll©®l)f *^«p 2 . 1 S8KK*^S 
tfj&iWft±U £fcEW*t>ffiT*SJ:i:tffcfr 

[0 0 6 2] &{C, *gfi©sijfcJS 5 £ 
«©*$»£ Lft^oTWTfc^ffltcitt^-rSo 

[0 0 6 3] M$g 5 iC^SfE^tt, ±KW«« 3 XH: 
IIOT4 tc^Sft^©^SBfflSfiiSfitt3^T, fj 

[0 0 6 4] jgi§§y©S7F«1iS£ *B9fll 
(6]±-li-ki6§t©T'S5, 

[0 0 6 5] C©SJS»f^H©^Wftilfk%M:, S 
fc&)VhtWcf-*yT?1b*), ctiZZ, ^J;^ 2 0 
-80 %©iJ£T-gfi!$fk ! $Ii:iI£LT, S^ft*tt14 

cfcO. ga^mii^LT©3l^3i©2fSl©7 1 cl^* ; & 
(Rl±^^i>t©T'S?.c 

[0 0 6 6] *»fll©l«3Rfll6fc*4fMB*, ^ 

[0 0 6 7] K#JS6KffiSf8l!HU:, ±IBBI*«3Xl± 
4 Xti»*JS 5 tc^S56^©^rx»lffl«ffiSfi 
fcfe^T, BtlBaSWttJgtlRO'^fk^^iiH^aSttiiM 

§0 

[0 0 6 8] *»W©*a*SlH«i»Rfcfe^-CI4, 
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[0069] titmmitmm, m^umm 

feck 9 fCfc cfc^ 2 0 ~ 8 0 %<DWB?mMk{tbfflR<D 

mGwmwmt t § as*** * . 

[0 0 7 0] Lfc!HIK0fi£Kfttt0tt»-p*fii 

[0071] ^st^ftwfctt, mt^y^ht, m 

{b-fe'J7A (fcSWiifcftf-*;/) *\ fc«fc^2 0~8 

mtixt^nxhtmi^ 

[0 0 7 2] *8l8©g*aiIffl«8iSffili, 

<DXh%t>\ Wit If, EA^©&a3gBJ8t&££'?& 

SEftSfc Xlifi, .1, *©ffi©feK*fe£tifci8HB 

fe, #7X, T^T^y^f^A, -fvT&vt*/- 

#U5"J3>, M I Mfc£©¥*fl*?;W&JS2ft 
fcSfifcai4©fc©tf£fflT*t3. £/c, fflV^MsE 

7>-©&*fel) *^*->J&fiLT&oTfc 

[ o o 7 3 ] f fc, *88© 3 utiji© mwmt mm 30 

i$XhZ>m, T F T^M I Mftif©^?©fl^f^/N 
[0 0 7 4] 

[gttfl] WTfc*£rc©*f*W£ffiffl£**o 
[0 0 7 5] <%m\l>®llttt£?lC, C©^1 
<Hfcft*81S©S*SIIffl«ffig« l 514, 
7mm^7XM 1 0±fcli£»l;f ftfcJPS 3 5 n 

m<Dmmmmx&mw®<tmmi 1 (Rfbfci 

1 2 (8$«mHi) > 3 8 nmvmm 
mtxam\ 3 (^it^^««!ia(ji) tx% *© 

I, 1 3(4, ^©^mttfKfk-bU^A (KX«K< 
£*TBKMtt*3 2 a t %) =£, Kft-f ^SAOiWI 
fcfctf.fcfifcllfl:*i: Lfc. ±EHl&{b$iiilI 

II, 1 3H©ffi£3HI 1 2(4, mic. & 1 . 0 a t % 
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(54) ELECTRODE SUBSTRATE FOR DISPLAY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the deterioration on ageing and to 
attain preservation stability by using a silver alloy prepared by adding small amts. 
of gold and copper to silver for an argentine thin film. 

SOLUTION: The electrode substrate 15 for a transmission-type display consists 
essentially of the transparent oxide thin film 11 (oxidic transparent conductive 
thin film layer) as a conductive adhesive layer, transparent argentine thin film 12 
(argentine conductive thin film layer) and transparent oxide thin film 13 (oxidic 
transparent conductive thin film layer) successively formed on a glass substrate 
10. In this case, the argentine conductive thin film layer 12 is formed with a silver 
alloy added with 0.1-2.5 atomic % gold and 0.3-3.0 atomic % copper, and the 
oxidic transparent conductive thin film layer 13 is formed by an amorphous 



material. The addition of only 0.1 atomic % gold to the argentine conductive thin 
film layer 12 in the substrate 15 is enough to improve the moisture resistance of 
the conductive adhesive layer 11, argentine conductive thin film layer 12 and 
oxidic transparent conductive thin film layer 13 as a three-layer conductive film. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The electrode substrate for displays characterized by being formed in 
the electrode substrate which carries out the laminating of a conductive glue line, 
a silver system electric conduction thin film layer, and the oxide system 
transparence electric conduction thin film layer to this order with the silver alloy 
with which the silver system electric conduction thin film layer added a 0.1 - 
2.5at% gold and 0.3 - 3.0at% copper, and forming the oxide system 
transparence electric conduction thin film layer with the amorphous matter on a 
substrate. 

[Claim 2] The electrode substrate for displays according to claim 1 which is in 
within the limits whose thickness of said silver system electric conduction thin 
film layer is 50-200nm, and is in within the limits whose thickness of an oxide 



system transparence electric conduction thin film layer is 40-1 OOnm. 

[Claim 3] The electrode substrate for displays according to claim 1 with which it 

is in within the limits whose thickness of said silver system electric conduction 

thin film layer is 5-25nm, and said conductive glue line contains said oxide 

system transparence electric conduction thin film layer and an oxide of the same 

kind. 

[Claim 4] The electrode substrate for displays according to claim 3 with which 
said conductive glue line and the whole oxide system transparence electric 
conduction thin film layer, or a part contains a larger oxide than a refractive index 
2.1. 

[Claim 5] The electrode substrate for displays according to claim 3 or 4 with 
which said conductive glue line and an oxide system transparence electric 
conduction thin film layer contain the oxide chosen from either or both among 
cerium oxide and titanium oxide. 

[Claim 6] The electrode substrate for displays according to claim 3 to 5 with 
which said conductive glue line and an oxide system transparence electric 
conduction thin film layer contain indium oxide. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the electrode substrate of a transparency mold 
electrode (transparent electrode) or a reflective mold electrode used for a 
display for I/O or a solar battery etc. which carries out a direct input from an 
output display unit or the display screens, such as liquid crystal display 
equipment and plasma display equipment, conductivity and light transmission of 
this invention are high at especially a thin film, and it relates to the electrode 
substrate which was moreover excellent in preservation stability. 
[0002] 

[Description of the Prior Art] The electrode plate with which the transparence 
electric conduction film of the electrode configuration which penetrates a visible 
ray was prepared on substrates, such as glass and plastic film, is widely used for 
the electrode for a display of various displays (display screen), such as liquid 
crystal display equipment, the I/O electrode which can carry out a direct input 
from the display screen of this display. 

[0003] For example, the transparent electrode plate of the display unit with which 
liquid crystal was used The color filter layer 31 which is prepared at least in the 



picture element part on a glass substrate 30 and this glass substrate 30, and 
colors that transmitted light red, green, and blue for every pixel, respectively as 
shown in drawing 12 , The light-shielding film 32 which is prepared in the part 
between the pixels on the above-mentioned glass substrate 30 (between pixels), 
and prevents the light transmission from this part, The transparent protection 
layer 33 prepared the whole surface on the above-mentioned color filter layer 31 , 
Membranes are formed by sputtering on this protective layer 33, and that 
principal part consists of shape of a pattern etched into the predetermined 
electrode pattern, a solid transparent electrode 34, and orientation film 35 
formed on this transparent electrode 34. 

[0004] The ITO thin film which added tin oxide in indium oxide as this transparent 
electrode 34 paying attention to that high conductivity is used widely, that 
specific resistance is 2.4x10-4 ohm-cm about, and, in the case of the 240nm 
thickness usually applied as a transparent electrode, that sheet resistivity value 
is about 10ohms (or 10ohm/**, **; it is called a square). Moreover, although the 
tin oxide thin film, the thin film (Nesa membrane) constituted by tin oxide by 
adding antimony oxide or the thin film constituted by the zinc oxide by adding an 
aluminum oxide, etc. is known in addition to this, each of these is inferior to the 
above-mentioned ITO thin film in conductivity, and since chemical resistance or 
a water resisting property to an acid or alkali etc. is inadequate, generally they 



has not spread. 

[0005] On the other hand, in the 7thlCVM held in Japan, the transparence 
electric conduction film of the three-tiered structure which the front rear face of a 
silver thin film is made to carry out the laminating of an ITO thin film or the indium 
oxide thin film (IO thin film) as heat ray reflective film, and is constituted is 
proposed in 1982. The transparence electric conduction film of this three-tiered 
structure has the low sheet resistivity value of about 5ohms, and the application 
to the above-mentioned transparent electrode was expected taking advantage of 
that high conductivity. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned 
display unit or the I/O device, it is required that increasing a pixel consistency 
and displaying a precise screen in recent years should be called for, and the 
eburnation of the above-mentioned transparent electrode pattern should be 
demanded in connection with this, for example, the terminal area of the 
above-mentioned transparent electrode should be constituted from a pitch which 
is about 100 micrometers. Moreover, in the method (COG) with which direct 
continuation of the IC for a liquid crystal drive is carried out to a substrate in 
liquid crystal display equipment, there is a part from which leading about of 
wiring serves as a thin line called width of face of 20-50 micrometers, and the 



advanced etching processing suitability which is not in the former, and high 
conductivity (low resistance) are demanded. 

[0007] Moreover, on the other hand, enlargement of the display screen was also 
called for, and in order to form the transparent electrode of a precise pattern 
which was mentioned above and to enable it to impress sufficient driver voltage 
for liquid crystal moreover about such large-sized screen-ization, the transparent 
electrode equipped with the high conductivity of the sheet resistivity value of 
5ohms or less as the above-mentioned transparent electrode needed to be 
applied, moreover - in addition, in the liquid crystal display of the passive-matrix 
drive method using STN LCD etc., when performing the multi-tone display of 16 
or more gradation, the low sheet resistivity value is demanded of the pan of 
3ohms or less. 

[0008] However, it also sets to the transparent electrode of the above-mentioned 
three-tiered structure proposed in the 7thlCVM. By the sheet resistivity value of 
at most about 5ohms not passing being obtained, but there being a trouble that 
sufficient conductivity is not securable, for example, thickening thickness of a 
silver thin film at about 16-18nm Even if it is possible to reduce the sheet 
resistivity value to about 3 ohms, visible-ray permeability (especially a long wave 
with a wavelength of about 610nm visible-ray permeability by the side of merit) 
will fall to about 75%, and the function as a transparent electrode will be spoiled. 



[0009] furthermore, the moisture in the air into which the silver thin film advanced 
from the laminating sea surface etc. in the transparent electrode of the 
above-mentioned three-tiered structure - reacting - easy - the front face - a 
reactant - generating « silverfish when the defect of a ** was produced, for 
example, it applied to the transparent electrode of a liquid crystal display, the 
trouble of being easy to produce a display defect etc. was shown in the front face. 
[0010] Moreover, a polarizing plate is not used or the reflective mold liquid 
crystal display only by one polarizing plate (with liquid crystal displays, such as 
TN mold, a STN mold, an ECB mold, and an OCB mold, two polarizing plates 
are usually used) attracts attention in recent years. 

[0011] In addition, development of the reflective mold liquid crystal display which 
arranged the reflective mold electrode which is made to have the reflecting plate 
of light and the function of a display electrode, and aimed at the cost cut in the 
liquid crystal cell is furthered. 

[0012] this invention persons have proposed using the silver system thin film 
with the reflection factor of light covering the whole region mostly and higher 
than an aluminum thin film of a visible region as a reflector. In order to combine 
with the sulfur compound in air, for a sulfide to be generated by that front face, 
and for this silver system thin film to have the problem to which a reflection factor 
tends to fall and to prevent sulfuration of this silver system thin film, the approach 



of carrying out the laminating of the thin film of a transparence oxide on a silver 
system thin film is very effective. 

[0013] However, when the laminating of the thin film of a transparence oxide was 
carried out on the silver system thin film, without taking optical conditions into 
consideration, the reflected light colored it yellow and pink and there was a 
problem on which the display grace of a reflective mold liquid crystal display is 
dropped greatly. Moreover, also in the reflector, like the transparent electrode of 
a three-tiered structure mentioned above, moisture resistance was low and 
leaving it also had the fault that silverfish occurred with moisture. 
[0014] It is in offering the electrode substrate for displays of the transparency 
mold which this invention is made paying attention to such a trouble, and 
conductivity, visible-ray permeability, or whose reflection factor is [ the place 
made into the technical problem ] high at a thin film, moreover does not have 
degradation with the passage of time, and was excellent in preservation stability, 
or a reflective mold. 
[0015] 

[Means for Solving the Problem] This invention is using two technique together 
as above-mentioned The means for solving a technical problem, and it is one of 
them adding a small amount of gold and copper to silver of a silver system thin 
film, and being suppressing silver description, and another's making the thin film 



of a transparence oxide amorphous, and losing silver grain boundary diffusion 
(silver's tending to cause the grain boundary diffusion during the crystal of an 
oxide). 

[0016] Namely, invention concerning claim 1 of this invention is set to the 
electrode substrate in which this order carries out the laminating of a conductive 
glue line, a silver system electric conduction thin film layer, and the oxide system 
transparence electric conduction thin film layer on a substrate. It is the electrode 
substrate for displays characterized by being formed with the silver alloy with 
which the silver system electric conduction thin film layer added a 0.1 - 2.5at% 
gold and 0.3 - 3.0at% copper, and forming the oxide system transparence 
electric conduction thin film layer with the amorphous matter. 
[0017] Moreover, invention concerning claim 2 is an electrode substrate for 
displays which is in within the limits whose thickness of said silver system 
electric conduction thin film layer is 50-200nm, and is in within the limits whose 
thickness of an oxide system transparence electric conduction thin film layer is 
40-1 OOnm in the electrode substrate for displays of the above-mentioned 
invention. 

[0018] Moreover, in the electrode substrate for displays of the above-mentioned 
invention, within the limits whose thickness of said silver system electric 
conduction thin film layer is 5-25nm has invention concerning claim 3, and said 



conductive glue lines are said oxide system transparence electric conduction 
thin film layer and an electrode substrate for displays containing an oxide of the 
same kind. 

[0019] Moreover, invention concerning claim 4 is an electrode substrate for 
displays with which said conductive glue line and the whole oxide system 
transparence electric conduction thin film layer, or a part contains a larger oxide 
than a refractive index 2.1 in the electrode substrate for displays of the 
above-mentioned invention. 

[0020] Moreover, invention concerning claim 5 is an electrode substrate for 
displays with which said conductive glue line and an oxide system transparence 
electric conduction thin film layer contain the oxide chosen from either or both 
among cerium oxide and titanium oxide in the electrode substrate for displays of 
the above-mentioned invention. 

[0021] Moreover, invention concerning claim 6 is an electrode substrate for 
displays with which said conductive glue line and an oxide system transparence 
electric conduction thin film layer contain indium oxide in the electrode substrate 
for displays of the above-mentioned invention. 
[0022] 

[Embodiment of the Invention] Invention concerning claim 1 of this invention is 
explained below at a detail according to the gestalt of operation. 



[0023] In the electrode substrate with which this order carries out the laminating 
of a conductive glue line, a silver system electric conduction thin film layer, and 
the oxide system transparence electric conduction thin film layer on a substrate 
in invention concerning claim 1 of this invention a silver system electric 
conduction thin film layer -0.1 - 2.5at% (following atomic weight% ») It is the 
electrode substrate for displays in which it is formed in with the silver alloy which 
added the gold which calls atomic-weight percent at%, and 0.3 - 3.0at% copper, 
and the oxide system transparence electric conduction thin film layer is formed 
with the amorphous matter. 

[0024] The addition of the gold to the above-mentioned silver system electric 
conduction thin film layer on the above-mentioned substrate has the inclination 
for moisture resistance to improve as it is effective from 0.1 at% of little addition 
and makes [ many ] this addition about the improvement in moisture resistance 
respectively of the conductive glue line which is the electric conduction film of a 
three-tiered structure, a silver system electric conduction thin film layer, and an 
oxide system transparence electric conduction thin film layer. 
[0025] However, since remnants will become easy to remain at the time of 
etching processing of the electric conduction film if the resistance as electric 
conduction film will rise if a golden addition increases, and it carries out to more 
than 2.5at%, a proper addition needs to be adjusted. 



[0026] As described above, while addition of the copper to a silver system 
electric conduction thin film layer contributes to damp-proof improvement, only 
silver (Ag) by two elements of Ag-Au(gold) Although it is easy to produce 
fluctuation in membrane formation thickness, the permeability after membrane 
formation, etc. in response to the effect of the oxygen in the gas ambient 
atmosphere at the time of sputtering membrane formation There is effect which 
a depression will be lost if copper (Cu) is added, therefore stops being 
influenced of an ambient atmosphere easily, and extends the margin at the time 
of membrane formation of a silver system electric conduction thin film layer 
(permissible doses, such as membrane formation conditions) especially. 
[0027] If oxygen exists in the introductory gas or the background at the time of 
membrane formation of a silver system electric conduction thin film layer mostly, 
light absorption will arise near the wavelength of 470nm, and, specifically, 
decline in the light transmittance (a reflective mold electrode reflection factor) as 
a transparent electrode will arise. 

[0028] The transparent silver system electric conduction thin film layer in which 
drawing 5 was formed with the silver alloy with which the silver system electric 
conduction thin film layer added a 0.1 - 2.5at% gold and 0at% - 3.0at% copper, It 
is the graph which shows the spectral transmittance of the transparent electrode 
substrate for displays of the three-tiered structure formed of the oxide system 



transparence electric conduction thin film layer by the amorphous matter (the 
total thickness of the electric conduction film of a three-tiered structure; in the 
case of about 85nm). In copper Oat% addition, graph ** graph ** In the case of 
copper 0.3at% addition In copper 1.0at% addition, graph ** of graph ** is the 
case of copper 3.0at% addition, the depressions by the side of short wavelength 
decrease in number gradually from about 0.3%, and the addition of the copper to 
the above-mentioned silver system electric conduction thin film layer is effective 
in raising depression of the permeability by the side of short wavelength, as 
shown in above-mentioned drawing 5 . 

[0029] In order that copper may take the form (it is not full dissolution) of an 
eutectic to silver, when it will come to have bad effect on light transmittance or a 
reflection factor if a copper addition increases and an addition increases, it has 
the inclination for the resistance of the electric conduction film to rise. 
[0030] For example, when thickness of the above-mentioned silver system 
electric conduction thin film layer is set to 10-11nm and a copper addition is 
made more than 3at%, a sheet resistivity value comes to exceed 5 ohms. 
[0031] In order to make amorphous the above-mentioned oxide system 
transparence electric conduction thin film layer, it is simple to set up substrate 
temperature low by the forming-membranes methods, such as sputtering, and to 
make it amorphous (for example, 20 degrees C or less or a room temperature 



etc.) using the oxide target which carries out considerable-amount (it is generally 
20% or more although it changes with compatibility of oxide) mixing of the 
dissimilar metal, to a certain kind of metallic oxide. 

[0032] Moreover, what is necessary is just to select from the ingredient which is 
rich in acid resistance, alkali resistance, and thermal resistance as the 
above-mentioned metallic oxide. 

[0033] Next, the conductive glue line according to the electric conduction thin 
film of an oxide system to a glass substrate top on the assumption that the 
application of a reflector (for example, wavelength dispersion, such as 10nm of 
thickness, a refractive index 2.3 however a refractive index by light wave length, 
and change of an absorption coefficient, was disregarded), Simulation of the 
display electrode substrate of the reflective mold which carried out the 
laminating of 50nm - 200nm of silver system electric conduction thin film layers 
and the oxide system transparence electric conduction thin film layer (40nm of 
for example, thickness) one by one was performed. 

[0034] And the simulation result of the reflection factor of the electric conduction 
thin film layer of the display electrode substrate of the above-mentioned 
reflective mold is shown in drawing 11 . As for 75nm of thickness of a silver 
system electric conduction thin film, and graph **, graph ** shows the case of 
200nm of thickness of a silver system electric conduction thin film for 50nm of 



thickness of a silver system electric conduction thin film, and graph **, as for 
100nm of thickness of a silver system electric conduction thin film, and graph **. 
In addition, the refractive index of the measurement medium (medium which 
intervenes in the path of a measuring beam) to be used was set to 1 .5. 
[0035] Next, invention concerning claim 2 of this invention is explained below at 
a detail according to the gestalt of operation. 

[0036] Invention concerning claim 2 is an electrode substrate for displays which 
is in within the limits whose thickness of said silver system electric conduction 
thin film layer is 50-200nm, and is in within the limits whose thickness of an oxide 
system transparence electric conduction thin film layer is 40-1 OOnm in the 
electrode substrate for displays of invention of above-mentioned claim 1 . 
[0037] That is, the range whose thickness of the silver system electric 
conduction thin film layer as a reflecting layer is 50nm - 200nm has invention 
concerning claim 2 on the assumption that the application of a reflective mold 
display electrode substrate, and it is in the range whose thickness of an oxide 
system transparence electric conduction thin film layer is 40nm - 100nm. 
[0038] Drawing 11 will serve as a reflective mold electrode before and behind 
80% of reflection factors, if the thickness of a silver system electric conduction 
thin film layer exceeds 50nm, although the effect to the reflection factor of the 
thickness of a silver system electric conduction thin film layer is shown, a 



reflection factor is saturated with 200nm, and it is shown that light transmittance 
becomes about 0%. 

[0039] In drawing 8 and drawing 9 , the simulation result in a reflective mold 
electrode of having taken the wavelength dispersion into consideration about the 
relation between the thickness of a silver system electric conduction thin film 
layer and a reflection factor was shown, and the optical constant (a refractive 
index, extinction coefficient of light) was respectively shown in Table 1 at them 
about the silver system electric conduction thin film layer (AgAuCu) and the 
oxide system electric conduction thin film layer (ICTTO). 
[0040] 
[Table 1] 
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4 0 0 


0. 17 3 0 


l. 9 5 0 0 


2. 4 9 8 6 


0. 0 4 4 4 


4 1 0 


0. 17 2 9 


2. 0 7 14 


2. 4 7 3 6 


0. 0 3 4 7 


4 2 0 


0. 16 6 6 


2. 18 2 0 


2. 4510,0. 0275 


i 4 3 0 


0. 15 9 4 


2. 2 8 3 5 


2. 4 3 0 4| 


0. 0 2 2 0 


4 4 0 


0. 15 7 5 


2. 3 7 5 0 


2. 4 116 


0. 0 17 8 


4 5 0 


0. 15 10 


2. 4 7 15 


2. 3 9 4 4 


0. 0 14 5 


4 6 0 


0. 14 3 4 


2. 5 6 7 4 


2. 3 7 8 7 ! 


0. 0 12 0 


4 7 0 


0. 13 6 5 


2. 6 5 8 8 


2. 3 6 4 3 


0. 0 0 9 9 


4 8 0 


0. 13 16 


2. 7 4 6 7 


2. 3 5 10 


0. 0 0 8 3 


4 9 0 


0. 13 0 6 


2. B 3 1 3 


2. 3 3 8 7 


0. 0 0 7 0 


5 0 0 


0. 13 0 0 
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2. 2 6 7 6 


: 0. 0 0 2 2 


5 8 0 
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4. 4 4 9 2 
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0. 0 0 0 6 


7 0 0 


0. 14 2 3 


4. 5 2 5 0 


2. 2 0 7 6 


0. 0 0 0 6 



[0041] It is shown that the thickness of the above-mentioned oxide system 
transparence electric conduction thin film layer becomes [ the reflection factor of 
435nm (blue dominant wavelength) ] as low as about 70% by 30nm or less and 



110nm or more. 

[0042] Moreover, it is shown that the thickness of an oxide system transparence 
electric conduction thin film layer has a reflection factor good in 40nm - 100nm. 
[0043] Next, invention concerning claim 3 of this invention is explained below at 
a detail according to the gestalt of operation. 

[0044] In the electrode substrate for displays of invention concerning 
above-mentioned claim 1, within the limits whose thickness of said silver system 
electric conduction thin film layer is 5-25nm has invention concerning claim 3, 
and said conductive glue lines are said oxide system transparence electric 
conduction thin film layer and an electrode substrate for displays containing an 
oxide of the same kind. 

[0045] The simulation of the spectral transmittance by the display electrode 
substrate of the transparency mold which carried out the laminating of the 
conductive glue line (for example, 35nm of thickness, a refractive index 2.2) by 
the transparence electric conduction thin film of an oxide system, and 15nm - 
25nm of silver system electric conduction thin film layers and an oxide system 
transparence electric conduction thin film layer (40nm of for example, thickness) 
to drawing 10 one by one on the glass substrate the premise [ the application of 
a transparency mold electrode ] was shown. For 15nm of thickness of a silver 
system electric conduction thin film layer, and graph **, 17.5nm of thickness of a 



silver system electric conduction thin film layer and graph ** are [ graph ** / 
22.5nm of thickness of a silver system electric conduction thin film layer and ** of 
20.0nm of thickness of a silver system electric conduction thin film layer and 
graph ** ] the cases of 25.0nm of thickness of a silver system electric conduction 
thin film layer, and the measurement medium was made into the refractive index 
.1 as Ayr (air). 

[0046] Also in the comparatively thick field whose thickness of a silver system 
electric conduction thin film layer is 25nm, 80% with the comparatively good 
permeability of a peak is obtained. Moreover, the sheet resistivity value of the 
electric conduction film of a three-tiered structure is set to about 2 ohms by the 
thickness of a silver system electric conduction thin film layer by a little more 
than 20nm. 

[0047] Moreover, in less than 5nm of thickness, it becomes island-like (the 
shape of a land), and it does not become the homogeneous film, it becomes 
difficult to compute the proper optical property and proper resistance on count, 
and a silver system electric conduction thin film layer does not serve as good 
electric conduction film of three layers in the field of the ultra-thin film of 5nm or 
less of thickness. 

[0048] In addition, the electric conduction film of the three-tiered structure on 
condition of the display electrode substrate of a transparency mold has effect 



with the sufficient direction to permeability and resistance by which the 
laminating is carried out to front flesh-side both-sides side of a silver system 
electric conduction thin film layer and which the membrane formation conditions 
(for example, the conditions at the time of membrane formation, oxygen tension, 
etc.) of an oxide system transparence electric conduction thin film layer 
approximate more mutually, respectively. 

[0049] moreover, each by the side of front flesh-side both sides of a silver 
system electric conduction thin film layer if the membrane formation ingredient 
of the aforementioned oxide system transparence electric conduction thin film 
layer is the same, material controls, such as a target for sputtering membrane 
formation, are also easy. 

[0050] By the way, the technical progress of the liquid crystal display display of 
passive matrices, such as STN and ECB, has a motion that it is remarkable and 
a color STN method will be used as a monitor of a CRT alternative, when it is a 
deferred monitor, connection with external powers, such as 100V and 110V, is 
possible for it, and the daily use of the back light of high brightness of it is 
attained from such a thing in recent years. 

[0051] Although priority will be given to the transparent electrode used for this 
being low resistance value in the liquid crystal display display of the passive 
matrix of a monitor application from this viewpoint and permeability may be 



made to some extent into a sacrifice If the effect of the resistance of a 
transparent electrode is very large and the sheet resistivity value of the 
transparent electrode mentioned above becomes near 2ohm, since deterioration 
of the image quality called shadowing will almost be lost for the improvement in 
image quality in such a passive matrix, It can compete with a TFT method on 
practical use level as a display. 

[0052] Next, invention concerning claim 4 of this invention is explained below at 
a detail according to the gestalt of operation. 

[0053] Invention concerning claim 4 is an electrode substrate for displays with 
which said conductive glue line and the whole oxide system transparence 
electric conduction thin film layer, or a part contains a larger oxide than a 
refractive index 2.1 in the electrode substrate for displays of invention 
concerning above-mentioned claim 3. 

[0054] When this invention persons repeated examination further, they found out 
that the configuration of the electric conduction film of the three-tiered structure 
which used the oxide with a larger refractive index than 2.1 for the oxide system 
transparence electric conduction thin film layer obtained a still better result as 
mentioned above. 

[0055] And it found out that effectiveness was in improvement in light 
transmittance by inserting an oxide with a high refractive index (an oxide being 



practical in respect of a manufacturing cost etc., although it does not limit to an 
oxide, if transparent in a light field) in a glue line, the whole oxide system 
transparence electric conduction thin film layer, or these parts. 
[0056] In the case of a liquid crystal ingredient (the refractive index of the usual 
liquid crystal is 1.5 to about 1.6) with a refractive index higher than Ayr (air), and 
the electric conduction film of the three-tiered structure for the liquid crystal 
display of the gestalt which touches a color filter (extent to which the refractive 
index of the ingredient of a color filter exceeds 1.5 a little), the rise of the light 
transmittance using a high refractive-index ingredient is remarkable. 
[0057] For example, although B line of drawing 6 shows a simulation result in 
case one side of the display electrode of the transparency mold of the 
three-tiered structure formed on substrates, such as glass, is Ayr (air), in 
permeability T, a reflection factor R falls about 96% at a peak till the place near 
1%, and a result good as a display electrode substrate (transparent electrode) of 
a transparency mold is obtained. 

[0058] Here, thickness of the oxide system transparence electric conduction thin 
film layer (transparence oxide thin film) of the side which touches [ thickness / of 
the glue line by the transparence oxide thin film by the side of a substrate ] 14nm 
and air in the thickness of 40nm and a transparent silver system electric 
conduction thin film layer (Ag thin film) was set to 44nm. And the refractive index 



of these transparence oxide thin film was computed as the 2.0 [ almost same ] 
as ITO. 

[0059] However, 40nm laminating of the orientation film of polyimide is carried 
out on the above-mentioned transparent electrode of a three-tiered structure, if 
the refractive index of the liquid crystal which touches this is computed as 1.5, as 
A line of drawing 6 shows, in permeability T, a peak will fall to 90% or less, a 
reflection factor R will rise to about 10% near 550nm of light wave length, and 
the engine performance as a display electrode substrate (transparent electrode) 
of a transparency mold will fall. 

[0060] each which pinches this invention persons' silver system electric 
conduction thin film layer for count in the form where the polyimide film and liquid 
crystal as orientation film of liquid crystal touch the display electrode substrate of 
the transparency mold of a three-tiered structure from this, on the front reverse 
side it carried out by changing and optimizing the each refractive index of a 
transparent oxide thin film (also adjusting thickness at the same time it changes 
a refractive index). 

[0061] The result is shown in drawing 6 . This drawing shows that the higher one 
of permeability improves to extent to which especially the refractive index of a 
transparence oxide thin film exceeds 2.1, and a reflection factor also falls. 
[0062] Next, invention concerning claim 5 of this invention is explained below at 



a detail according to the gestalt of operation. 

[0063] Invention concerning claim 5 is an electrode substrate for displays with 
which said conductive glue line and an oxide system transparence electric 
conduction thin film layer contain the oxide chosen from either or both among 
cerium oxide and titanium oxide in the electrode substrate for displays of 
invention concerning above-mentioned claim 3 or claim 4. 
[0064] When premised on the display electrode substrate (transparent 
electrode) of a transparency mold, permeability is made to improve by using for 
the transparence oxide thin film used for this invention, and using a high 
refractive-index ingredient as an ingredient. 

[0065] The typical oxide of this high refractive-index ingredient is cerium oxide 
and titanium oxide, and raises the light transmittance of the electric conduction 
film of the three-tiered structure as a transparent electrode by mixing these with 
different-species oxide at about 20 - 80% of a rate, and forming a transparent 
conductive glue line and an oxide system transparence electric conduction thin 
film layer. 

[0066] Next, invention concerning claim 6 of this invention is explained below at 
a detail according to the gestalt of operation. 

[0067] Invention concerning claim 6 is an electrode substrate for displays with 
which said conductive glue line and an oxide system transparence electric 



conduction thin film layer contain indium oxide in the electrode substrate for 
displays of invention concerning above-mentioned claim 3, claim 4, or claim 5. 
[0068] In the electrode substrate for displays of this invention, it is necessary to 
take an electric flow from the front face of a transparence oxide thin film for the 
drive of a display device. 

[0069] Moreover, in order to make a transparence oxide thin film make it 
amorphous in the form (for example, form where crystallization does not 
progress in annealing near 250 degree C) stabilized comparatively also 
thermally, as described above, it is necessary to make it the mixed oxide thin film 
of different-species oxide addition in about 20 - 80% of range. 
[0070] There was little oxide which can take an electric flow in the state of such 
an amorphous mixed oxide, and it found out that it was advantageous to make 
the ingredient of a transparence oxide thin film into indium oxide in the range 
which this invention persons examined. 

[0071] What is necessary is just to still more specifically form membranes by the 
membrane formation approaches, such as sputtering, using the oxide target 
which made cerium oxide (or titanium oxide) mix with indium oxide in about 20 - 
80% of range. In addition, if a mixed rate is amorphous as a transparence oxide 
thin film even if it does not go into the above-mentioned range, it is good. 
[0072] Although the electrode substrate for displays of this invention includes all 



of the electrode substrate for displays of a transparency mold or a reflective 
mold, when it is the electrode substrate for displays of a reflective mold, the 
substrate to be used may be the transparence or the opaque substrate colored 
the color of transparent substrates, such as glass and plastics, or white, black, 
and others, for example. And the ingredient of a substrate can also use various 
things, such as a substrate with which semiconductor devices, such as glass, 
plastic film, a sheet plastic, a ceramic, a metal plate or an amorphous silicon, 
polish recon, and MIM, were formed. Moreover, pattern formation of the color , 
filter layer (for example, red, Green, each blue coloring layer) may be 
beforehand carried out to said substrate to be used. 

[0073] Moreover, since the electric conduction film of the three-tiered structure of 
this invention is low resistance value, it is also possible to be able to use it for 
signal lines, bus lines, etc. of a component, such as TFT and MIM, and to use 
also [ electrodes / these / pixel ]. 
[0074] 

[Example] The concrete example of this invention is shown below. 
[0075] As shown in <example 1> drawing 1 , the electrode substrate 15 for 
displays of the transparency mold concerning this example The transparence 
oxide thin film 11 (oxide system transparence electric conduction thin film layer) 
which is a conductive glue line with a thickness of 35nm by which the laminating 



was carried out one by one on the glass substrate 10 with a thickness of 0.7mm, 
The principal part consists of a transparent silver system electric conduction thin 
film 12 (silver system electric conduction thin film layer) with a thickness of 14nm 
and a transparence oxide thin film 13 (oxide system transparence electric 
conduction thin film layer) with a thickness of 38nm. in addition, the 
above-mentioned transparence oxide thin films 11 and 13 - the any although 
- cerium oxide (it is 32at(s)% by the metallic element conversion except oxygen) 
was used as the mixed oxide added to the thin film of indium oxide. Moreover, 
the above-mentioned transparence oxide thin film 1 1 and the silver system thin 
film 12 between 13 are the silver alloys which added golden 1.0at% and copper 
1.5at% to silver. 

[0076] And the transparence electric conduction film 14 of the above-mentioned 
three-tiered structure formed membranes by the following approaches. First, 
after the surfactant and water of an organic alkali system washed the front face 
of a glass substrate 10, it held in the vacuum tub, plasma treatment called 
reverse sputtering was performed, and washing processing of the front face was 
carried out further. 

[0077] Next, without taking out a glass substrate 10 out of a vacuum tub, where 
this glass substrate 10 is maintained to a room temperature, laminating 
membrane formation of the transparence oxide thin film 1 1 , the silver thin film 12, 



and the transparence oxide thin film 13 was carried out one by one by the 
sputtering method. 

[0078] Next, pattern formation of the resist film of an electrode configuration was 
carried out by the photolithography method on the transparence oxide thin film 
13, the part exposed from this resist film was etched with the nitric-acid system 
etching reagent, where location adjustment of the thin film of the 
above-mentioned three-tiered structure is carried out mutually, patterning was 
carried out to the electrode configuration, then 220 degrees C and annealing 
treatment of 1 hour were performed, the above-mentioned transparent electrode 
14 of an electrode configuration was formed, and the electrode substrate 15 for 
displays of a transparency mold was produced. In this way, the sheet resistivity 
value of the obtained transparent electrode 14 was about 3.3ohms. 
[0079] A continuous line shows the visible-ray permeability (graph **) of the 
transparent electrode 14 of the example 1 which gave the silver system electric 
conduction thin film layer of the 14nm of the above-mentioned thickness to 
drawing 4 . In addition, the permeability of the transparent electrode 14 (sheet 
resistivity value; about 4.6ohms) with which graph ** gave the silver system 
electric conduction thin film layer of 12nm or less of thickness, and graph ** 
show the permeability of the transparent electrode 14 (thickness;nm [ about 90 ], 
sheet resistivity value; about 2.2ohms) which gave the silver system electric 



conduction thin film layer of 19nm of thickness. 

[0080] After holding this transparent electrode 14 that carried out pattern 
formation in 60 degrees C and the ambient atmosphere of 95% of humidity for 
500 hours, that front face was observed. Consequently, the front face did not 
produce appearance change at all. In addition, it was 2.24 when the refractive 
index of the transparent electrode 14 by this mixed oxide was measured. 
[0081] Although the peak of the minute silver by the silver thin film 12 was 
observed in this transparent electrode 14 when that crystallinity was investigated 
by the thin film X diffraction, the peak of the crystal by the transparence oxide 
thin films 11 and 13 was not observed. 

[0082] And even if the above-mentioned transparent electrode 14 was thermally 
stable and having been heat-treated to 300 degrees C, the peak of a crystal was 
not observed by the transparence oxide thin film, and most rises of the sheet 
resistivity value were not looked at. 

[0083] As shown in <example 2> drawing 2 , the electrode substrate 25 for 
displays of the reflective mold concerning this example The oxide thin film 21 
(transparence thru/or opaque oxide thin film) with a thickness of 10nm which is 
the conductive glue line by which the laminating was carried out one by one on 
the glass substrate 20 with a thickness of 0.5mm, The principal part consists of a 
silver system thin film 22 (silver system electric conduction thin film layer) with a 



thickness of 150nm and a transparence oxide thin film 23 (oxide system 
transparence electric conduction thin film layer) with a thickness of 75nm. 
[0084] The above-mentioned transparence oxide thin films 21 and 23 considered 
respectively indium oxide, cerium oxide, tin oxide, and titanium oxide as titanium 
0.5at% of presentation tin 1.0at% cerium 32.5at% indium 66at% at the atomic 
percent of only the metal atom which does not include an oxygen atom in a 
number. The sheet resistivity value of the reflective electric conduction film 24 of 
these three-tiered structures was about 0.2ohms. 

[0085] Although the spectral characteristic of this reflective type of electrode 
substrate 25 for displays was shown in drawing 3 , by 450nm - 700nm, about 
90% or more of high reflection factor was obtained 80% by 400nm. 
[0086] And the reflective electric conduction film 24 of the above-mentioned 
three-tiered structure formed membranes by the following approaches. First, 
after the surfactant and water of an organic alkali system washed the front face 
of a glass substrate 20, it held in the vacuum tub, plasma treatment called 
reverse sputtering was performed, and washing processing of the front face was 
carried out further. 

[0087] Next, without taking out a glass substrate 20 out of a vacuum tub, where 
this glass substrate 20 is maintained to a room temperature, laminating 
membrane formation of the transparence oxide thin film 21 , the silver thin film 22, 



and the transparence oxide thin film 23 was carried out one by one by the 
sputtering method. 

[0088] Next, carry out pattern formation of the resist film of an electrode 
configuration by the photolithography method on the transparence oxide thin film 
23, and the part exposed from this resist film is etched with a nitric-acid system 
etching reagent. Where location adjustment of the thin film of the 
above-mentioned three-tiered structure is carried out mutually, patterning was 
carried out to the electrode configuration, then 220 degrees C and annealing 
treatment of 1 hour were performed, the above-mentioned reflective electric 
conduction film 24 of an electrode configuration was formed, and the electrode 
substrate 25 for displays of a reflective mold was produced. In this way, the 
sheet resistivity value of the obtained reflective electric conduction film 24 was 
about 0.2ohms. 

[0089] Although the crystal peak of the silver by the silver thin film 22 was 
observed in the reflective electric conduction film 24 when crystallinity was 
investigated by the thin film X diffraction, the peak of the crystal by the 
transparence oxide thin films 21 and 23 was not observed. 
[0090] Even if the reflective electric conduction film 24 was thermally stable and 
having been heat-treated to 300 degrees C, the peak of the crystal by the 
transparence oxide thin films 21 and 23 was not observed. Moreover, as a result 



of holding in 60 degrees C and the ambient atmosphere of 95% of humidity for 
500 hours and observing the front face, there was also no appearance change 
and moisture resistance was high. 
[0091] 

[Effect of the Invention] The electrode substrate for displays of this invention by 
using for a silver system thin film a small amount of gold to silver, and the silver 
alloy which added copper Moreover, by being able to give moisture resistance to 
the electrode substrate for displays, and there being effectiveness which makes 
dependability high, and using the with a refractive indexes of 2.1 or more 
transparence oxide thin film of a high refractive index by making a transparence 
oxide thin film amorphous at coincidence While it is effective in the electrode 
substrate for displays of the high transparency mold of permeability being 
obtained, and continuing throughout the wavelength of the light and the 
electrode substrate for displays of the high reflective mold of a reflection factor 
being obtained, and being low resistance value in a thin film and showing good 
conductivity There is practical effectiveness as an electrode substrate for 
displays of the transparency mold which visible-ray permeability or whose 
reflection factor is high, moreover does not have degradation with the passage 
of time, and was excellent in preservation stability, or a reflective mold. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional side elevation of the electrode substrate for displays of 
the transparency mold of this invention. 

[Drawing 2] The sectional side elevation of the electrode substrate for displays of 
the reflective mold of this invention. 

[Drawing 3] The graph which shows the spectral reflectance of the electrode 

substrate for displays of the reflective mold of this invention. 

[Drawing 4] The graph which shows the spectral transmittance of the electrode 

substrate for displays of the transparency mold of this invention. 

[Drawing 5] The graph which shows the relation of the rate of an addition and the 

spectral transmittance at the time of the copper to the silver system electric 

conduction thin film in the electrode substrate for displays of the transparency 

mold of this invention. 

[Drawing 6] The graph A which shows the spectral transmittance T and spectral 
reflectance R by simulation in case the refractive index of the Graph B and the 
measurement medium in which the spectral transmittance T and spectral 
reflectance R by simulation in case the refractive index of a measurement 



medium is 1.0 are shown is 1.5 in the electrode substrate for displays of the 
transparency mold using the transparent oxide system electric conduction thin 
film of a refractive index 2. 

[Drawing 7] The graph which shows the relation between various kinds of 
refractive indexes (2.0-2.4) of a transparent oxide system electric conduction 
thin film, and permeability in the electrode substrate for displays of the 
transparency mold of this invention. 

[Drawing 8] The graph in the display electrode substrate of the reflective mold of 
this invention which indicates the simulation result of the spectral reflectance 
respectively to be the thickness (30nm - 60nm) of the oxide system transparence 
electric conduction thin film layer on a silver system electric conduction thin film 
layer. 

[Drawing 9] The graph in the display electrode substrate of the reflective mold of 
this invention which indicates the simulation result of the spectral reflectance 
respectively to be the thickness (70nm - 110nm) of the oxide system 
transparence electric conduction thin film layer on a silver system electric 
conduction thin film layer. 

[Drawing 10] The graph which shows the relation by the simulation result of the 
thickness of the silver system electric conduction thin film of the display 
electrode substrate of the transparency mold of this invention, and permeability 



(reflection factor). 

[Drawing 11] The graph which shows the relation by the simulation result of the 
thickness of the silver system electric conduction thin film of the display 
electrode substrate of the reflective mold of this invention, and a reflection factor. 
[Drawing 12] The sectional side elevation of the display electrode substrate of 
the transparency mold of conventional liquid crystal display equipment. 
[Description of Notations] 

10 - Substrate 11 - Transparent conductive glue line 12 ~ Silver system 
transparence electric conduction thin film layer 

13 -- Oxide system transparence electric conduction thin film layer 14 - 
Transparence electric conduction film 15 - Transparency mold display electrode 
substrate 

20 - Substrate 21 - Conductive glue line 22 -- Silver system electric conduction 
thin film layer 

23 - Oxide system transparence electric conduction thin film layer 24 - 
Reflective electric conduction film 25 - Reflective mold display electrode 
substrate 

30 Substrate 31 - Color filter layer 32 - Light-shielding film layer 

33 - Transparent protection layer 34 - Transparence conductive layer 35 - 

Orientation membrane layer 



